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PROBLEM TO BE SOLVED: To efficiently separate a polynucleotide in high accuracy by supplying a 
sample solution containing a polynucleotide onto a substrate to which a predetermined single-stranded 
oligonucleotide probe is immobilized and recovering only a polynucleotide hybridized complementarity to the 
probe under specific conditions. 

SOLUTION: A single-stranded oligonucleotide probe having a specific base sequence is immobilized in 
each area of a substrate 1 having a plurality of independent areas on the surface and a sample solution 
containing a polynucleotide is supplied onto the substrate and the sample is heated up to a predetermined 
temperature and then, the temperature is lowered and each polynucleotide complementary to each probe is 
hybridized to each probe and the sample solution above the substrate 1 is replaced with a solution 
containing no polynucleotide and the surface of the substrate at one area of the plurality of independent . 
areas on the substrate 1 is heated up to a predetermined temperature and only a polynucleotide hybridized 
complementarily to the probe immobilized to the area is denatured and recovered to separate the 
polynucleotide. 
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[«IMII#©«H] 

^ k & & y n - zr iz $ -a- « c t . 

34v»*«icSs*r*^t, 4sJ:tf»ES«±©tt3iLifc 
lt&©$i*£© 5 ■& ©«#©S1£«M * 3r^© 

©stcfetfsciiiT. mmmwzm^nrzyo-yt 
*a. 

fc^**fc£*-r4¥a, 
Ktm»**B?£©fi*fc*wr*fi*M«^a. 

a. 

fctfy^i'^FcHTssiJfcfi*©^***, 
[■1**4] «rEfi3t«Kfcffl^*ae3t©«*tUT 

2 8 0 nmiD 6 5 0 nmW££fllU-2>i85jfcE 3 SB«© 
TP'Jjc^l/Ji-^FflBgB. 

&@»iw»-r a 2 ? a**-*- 5 e®©# >j 3? * u 
* ^ k^bm. 

^©ss^tfrrs^a^w-f sw^js 2 ie**©* u * 



£©«*©a*£i§i»fti»i-*^a**rr*»:ijws 7 ie 

«©# 'J * £ K #Bi£B,, 
[St#Jg9] WE»«©«-B*fc»W6nfc*vs*«JK 

«±©WJ£©«*©»BH**Wi««^BK:B«W»:: 

it $ n *#©>£»« \z j: o T»»rw tc ang* $ ns t> or 
$>z>m&m 2 E«©# <J 5? 9 V*=f- Kg«gB. 
[»«ai0] WE«/hB«*J0BT*fc*tffl^*JH 

SWjfcJS 9 iEiO# 'J * U*?- K&BSB. 

»*ftfctt»©**fc«r-D*«fc4$^T,- 400nmJ; 

ttB-#S*lTHS H £ 9 Jl©^ U 

^ftfitfSWCg&^T^agiSjJtiS 9 E«t©tf!'J 5? 2? 
U^H^MBSB. 

"^Btfc^SKi. RDgfcl 2^±«^3 1 £{C«t-3T*i;a 
3tB»BE lc J: o T *« «*» K: » iB-T * WEBfi^ * iitti-r 
5¥tt. l&E«tfc^*WE3fc«»ffiK:.k*M«*a»:: 

i t tu es«± © mwoGim iz g a s -tts 
«±©«f3£o«**»BfwtciD}!*-r*^a*«-r*»i* 

?S 2 E»©# U 5t ^ l/^-^ K »Stet. 
fcm<Z>TU-t. «9E«*M*:»0— 0S»J»*-&ac£ 

ic«t-3T4*3to«/h««t*»Hfw»ciiD»ra^at**r 

-rsS*« 2 E«©# U ? ^ l/^-^ H»BS?B. 
[B*«i53 «TEa«®Wtt*«««-r*o. ^©J*l^ 

©BJdftft-pffltffctWsWftBj&ftSWA-ra^ai:. str 
E^n-^tWEtMSHfttt+OaPU * * HfiJE^t 
S8#s*5fcftoiW«»fai. ttrE^rt©S«^ 
®©y D-^ b^c*^ tzummwitxDtf u ^ ^ u 

jJ-^KSUfcSTS^ai:. «rE««fa©*»©««©-5 

^©#^©ffi«**D^L-e©m^©7 P D-y(C^bfe 

at. i&E«MiLfc«Bric»*igiR-r*^a*»6«t-BB 

2 E«©# 'JJtfUt? 1 K^-BSB. 
«:*S^*-&*fc«)©ja«IW»^a£. WE«fl*l©S«* 

®©^D-y tts^ b^^o fciatts**©*! 'J ^ ^ u 



2000-279 169 



a*»&fc-&I!l#9fl SEfcOsPJ^l'^FSMISe 

B. 

[«#fil 8] l*E££&9l;:&M©MRJ|£$U ffl 

e& mmmm <o^m s nfc&js&rt:#i £ 

[St jfcJl 1 9 ] &«UKfcgtfltf 3 5 0 nmfiUt 6 3 3 n 

3tfe»iR-ra»** 1 8E«©#'J3i*U:a-^Fa«*t 

Bo 

[W*«2 0] gflMMUMW 6 3 3 nmHll 0 5 3 
n m£TF© I6ffl© 3 tl/> S WijftlftafcfijS* £> 

T5iIMe!i^*5-ffiaA-R-0-Me*^)S:5 

*^2 1 Eao^'j^f v-x^-Yftmmm.. 
[w*«2 3] stt»*A#$"j->F 75/ 

M«S2 4] SIMMtMitfC r. Ti. V. Fe, 

Co, Ni, Mo. W. ©Vi-rn^W^SSEft^Sr^TT 
^> d <h^r^@6[i:-r-2>«^^ 1 8 EUW># 'J * * U*5=- K 

[«#J12 5] SpfE««a®tcttSit*«^EPJjn-r^^S 
«r*-r*»*« 2 E*t©# 'J * * U^-^ FttBIg®. 

affitst»)«^©*sgi#*F-&*^s**-r*iii*3B2 

5 l£*©tf U * £ U-*^ K#8ii&». 
[»««2 7] KrES«*ffifc:X«E**fcBJ»rr*^a 



[«*3H2 si tts*«*««?r*e«t. 2^tE»i^ 
«s*ifctt*o««s»T6. *B©iWE#*«tf«-**HF 

S«©fc**£tt&fc3E»S-e-*^a£, tuEM^^n 
JS2E*©#'J;** U*^K$H«SEB. 

m^2 9] aanc 6 o*c^±9 5 

JS 2 fE»©tf; U * * F4MBSB. 
[0 0 0 1] 

tO 0 0 2] 

[fi£3fe©gtf|j] DNA©«f£©«*EyiJ£S5«*»:3fBJ« 

ic^ai-r -s. fc* \zmm £ t> © ©— o tc d n a ? •> 7" 

D/^-->df©&ffi£DNA©fflttt£££ifiJfl!l,;fcfc 
ai«±©2*7ElCfJl«»f!l*nfc#««±. 

jc, *-*ttEyy*j*-3aa*8-9S*o7 r o-yib 

*, C©*«±KlDNAS*trK»»ift*}|(rTUT. X 
«±©#««O^D-^'t ^©^©fS. H 

K»»** ODNAt ©»#©SK*3fc*« tC^ailT « 
d £Ttm*tt+©DNA©ttSE5>J**PW*-*. 

[0 0 0 3) ^D-7*i:bT05^C0^-U=f^i7^^-^ 
F (DNASfclJRNA) SBffilCttS-Tfc^ifctt, tz 
tAti, *H4$fF4, 4 4 6, 2 3 7l:^ntU 
-5. E©:£ffiTtt. ^©^'Jo^^U^F***** 
«S»H»U *U:***U*^F££tt;^T— 

u^S. :^Fn-te;|,n— *Bt3EBfcEje-f*. 

IB IC}fS"t"'5teC0^j£tt. S R Rasmussen et al. Analy 
tical Biochemistry 198, 1 28 — 142 (1991) tcE*c£tTT 
dO^ffiTte. ^-Urf5?^U^-^KCD5' *3fg© 

u >ks^ i -^?;u-f s^y— ;u<t 1 -x^;u- 3 - 

?P71/-h-©SII:lST5. d©^ffiT«2iSiT5 
> igttfl: bfc 5 * *Jfi© U >K»*«siS"r * ©t* 'J 

[0 0 0 4] CLCi^tC. /D-^iLTCtSOt'J 
fflttWfeSJj^'J^^U^-^K (DNAjfcHRNA) £ 
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M&.wzz.tuz&'&Zitzzttf-u&zfrZ* i£**JSii£ 

[0 0 0 5] — aS?Wfc»«ISJiRbJ:5fcr*3i5U 

■tz^mizmvTiz* -rx'\z^mmvf5, 607, 64 

[0 0 0 6] y;U«f©j}?«J5Ji7U^HO*«* 
[0 0 0 7] 

(DNA*5UttRNA) ©— jMStP'J * £7 l/-*^ Ft 
R N A-*^* 'J * * »C fc«WK:*«LL 

[0008] s^c. utmzftm* mwLfc^tfvxzu 
[ooo9] sec. v»&««i8if 

«SnfcKft»«*»OB£*«i&ST*-3 fc. 

(Cck 0 U 3* £ U^-f - F^Sl/MCig^ T b £ 

[0 0 10] *RE©#U*?U:*3 l F$J-l**ft*«fctf 
ISBttWSOiUSEaifcJ^aSOtff'J 3* £ F 
(DNA*4W4RNA) Sffittft. i«i*Caa?W^4J- 

[0 0 11] 

F) TfcttU Kya-7K:HS»«E4 , o# l J^^i'* 

^F (DNAW^iJRNA) £i££-$-t$\ &1^T\ S 



[0 0 12] 

[9E9I©§teS6©»»] ^ 1 U 3* ^ 1^*5=- F 

x, m v> *f ■? £ * tt a * ift <® "f * fc * «5 it fcf *& a © 7 

8 0 l£«fctf8 0 2 fi*pffii®gT& 9 . 

fls<fr«>»-&o^-fntt)S**t;T^-5. 8 o 3 aims « 
a*&iwe©rt*ftsi*aT*iftffiT**. 8 0 4«pc 

R**B©iiaT*0. tf^LfcU^UJS^U-^FOig 
«©»n£*tt5*fr3tt*. 8 0 5tt*5H9O«ttWft: 

i&gT&S. 8 0 6l4HSSnfcH»j«»©«jH*K« 
[0 0 13] £TF. ft#ttl:R«t«J:'5l:. #f£BJ§T 

[0014] *Jg#J I 
0 2 tt*9BH©JB 1 c75^]5g^J(DS*1tfiEi&^:-rmSC0f 
&«. ltt*«T*0. ^©SEMScfrlH, IHiRLfc^* 

i 3 cvm.mzft.myt&mz j; o i s ? d >e 

IcSE^J©S*:1.^S58-9^SS«cd^d-^ (— * 
n-f/l4ttft»*«ffi!)«WjJ5 U 3* * 1^3=- KtftittO 
3* * U*^ 1 4 OffilCtt»»*3&«3lE* t. y 

€rat3tfe*^iBi»icis^-r*t>ot*nTi»a. 3iu 

#©*iS«SaS«*6 9 5 'CSS^T'iD^-r?) d t. ifi 
ffi*^. 1 5tt?tttl/>XTSS. WBE«« 1 »4»* U 
>X1 5©JttttC5yLTSiSlcEBanTH-5. 1 6tt 
S3t«*fflit«. 1 7«#a«i£i{M*ffl#fl.U-- tf— 3tflR 

Tmmzmm^n^. isi, 1 8 2 i7 

T. JtSl 6. 1 7 70^Bg|>f$nfc7 , e5r^ftl/>Xl 5 

^dTffl^e,n-sjticii 6wjt, m. 

^T^ifeC^lsiCt^SSUtJ. 1 5 1 «A*>F 
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z. t iz ct k> m&%Lft&mz®&Ti><Dizm%te$L&izii$. 

8 3HS7-T$0. gtJfE&fiWJ J* 2? KWfttC 

ftLTM® Ztltzyt&fcMTZ. 1 5 2fiX5 -;>->3 > 

m&M\zmi&2lt:Z>h<DT~frZ>. 1 9 1 ttttitiST* 
D> X5 2/>-3>7^;U^— 1 5 2*SiSUfcS3tW5S 

[0 0 15] LJtd^T. Zt®\s>Xl 5 tMl <h£ 
4>©illfl# V * 2? l'** 1 F ©*©ffilBWfc«-tf 

«3tfe*K:J:*«3tKftA.T. *6W*'J * 2> U-*^ F© 
©tii!:LT2 8 0 nmiJ>5 4 0 0 nmODjffiJ^.i&gffi 

[0016] tnmmyteLmvmx&m*, mmxitomz 
t. *safi«-rtt*«±©«w# u * 2> u*?- Ymwm 

SLfcgiTIi, ftfcfflS 1 9 l-CtftUiLjfc«W#'J** 

£. »*fSBl 9 2-e®3t!tS^{t<0?a^&^tt^t) 1 h 

[0 0 17] jSnu-if-JtiHil 7T?*£Lfc3tfUfc 

n. sictojtetsn. s«i±ic^^ 

nfcSW# 'J * 2? U*^ FJt«fl(4t 1 4 KflHWSftS. 
«W# U 5? 2? U^"^ FJltgffil* 1 4 TteSfS 1 CD ±K1» 

*MfcU>Xl 5(C«t-pTS«l«®TA 

1/>X1 5 

2 Ks&«»iR*l#o«fi«*©3t*ffli/»«:^C <t7i« 



S4 0 0 nm^±©ttf«3fc£,ffli^*©at«fcl^. 
[0 0 18] -ftl:DNA«RNA^i:0-*i#U? 

^F£*BttWH«*»**»*. **»*fcJ:Stt[a6;k#*» 

lcS*-r^.^BfSS^©-*m# 'J:? 2? FtfftMl 
L— 'J 51 £ U*5=- F life* - tsWtt <=>*IT . 
ftoT. Stt±©«£©«W#U*£*U:*^Fit««* 

lZttm2l±Z> Z <h#T*£.5. 
[0 0 19] £fc. *tRl±fc®*«*EltlxT» dco 

±C?y D-^*«t 1 ±©tt»*««*'0# 'J * 27 U 

[0 0 2 0] g=fc. T'n-^iM^'J^'fXtfcSM 

<D&\zttm\sTis<f3.z>it*b. mm&m&mB-r&ziz 

t\zu— sf-stisi 7oaa^ : &!i»s*J»L^ sw#u^ 
?u*^Fffi : mm®.i 4<Dfe.m.&fflffi-rz>z.£:iz£^ 

[0 0 2 1] Sfc, h-7X5 i ;i/7> ; E-^A27D^-r 
K«f© 4 >^x^ A**K»»««t>fcJPA* d t 

[0 0 2 2] ^3 fcS«±©« W# U 

ti« i 4 cd4*so«**jpJ»t*« i co^m^^-r. * 

Ml 3 1 <h^e#tt^*«l 3 2i±0«*SnTH 
*. #*ttJ»l 3 l±Ktt. «»©«W#'J5t2»U*^- 

141.142. 143. 144. 145. 
1 4 6)WEl*nTH4. #*W#'J5t^U*?-F»* 

ffi^«^t7^5^)l^<}:CD? , 6KiRll2 1 ^Br9RU|2 2 

h*arii«*©*iiiict±. igag8-9it*gft©^'n- 

y (^-'J 2^ K) 41. 42. 43. 44. 4 



(6) 
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f*U 4 2. 4 3. 4 6 ©*■(::, gIM/tf U 

* 9 U*^ NT , 42' , 43' , 46' 

i &&Ltzm&)# V*? V*=f- H CD»J^*^.Wt) -s Z. t 
#T£5„ 0©0>JTte. M« 1 4 1 . 1 4 2. 1 4 3, 
1 4 6Ttt:Tn-:7i:*W#yS:?U*^H#«MHI8 
6*UT^4#. (W1 4 4, 1 4 5T'ttffiW^* s 

ssnxuft^ ^octjco^jg^^t'ia^i 4 

4 , 14 5 KBE«snfc^D-y t«*tWH«*»-3# 

[0 0 2 3] -P€ffc. 2 tcS&5# U 5? ^ U'^" 

*14 2IC, ttmv>X\ 5«kDJ|OtOt5 1 SJSWr 
5. ««U 4 2©3fc»iRB2 l##H8fc5 l£8ftiRL3£ 
JR-T*. «K 1 4 2 ©ft^iRJl 2 1 ©SEJftfc <fc 0 . MUt 
1 4 2<J5ifi»*«9 5*CSft©KJSiC^:St. 7a — 7 A 

n. M« 1 4 2 l:i«$tlTVifcgM# 'J 7 i' 1/*^ H 
4 2' l«fcBtt-r*l*. Z.CD££M 

•J 5i * U-*^ KM««ttftlC«3iefll««tiR£ left 

B**«iM8t©*3MW* J: 0 /hS n**fc:tt, 

'J X 9 V*? HilSOTOM^+^lltoT. — r> 

us^w^FawwgtfcEBTsiitaiasb^. & 

l^^KatSfffittlC^n] — 7\ *O^^SLfcii 5 , lHf£ 
Ktt, *«*£t>H-©*raB*J£J#^fc:/n-:7'a»* 

[0 0 2 4] ^JSWTtt**^-^ 1 3SBIC 

#tttil 3 ia*EB*ttTH**>&. JiiSUfcJ:^ 

[0 0 2 5] a 6 (C*«^-7. 1 3 lC^e®tt*fe^S« 
1 3 2 6fflV»4iiT. *J£ft5 1 £!SltLftUif£© 

[0 0 2 6] **J6fllT©3t»«B 2 1 «^*tC«toT 

*w^jK3t©»ttic*ofcH»**wi»H»©»tt 



[0027] H4ic. *«i±©4*js©««*anj»-r* 

»2©^»**r. 0 3©0JTte. it!RiRWttt»ofc 

&o fcBIM 5 - 2 3 tf»«W# U * * U*?- KM 
2 S«««fc»JtT. ^OlBCfttt^ 2 3 SrEJIT 

*. vttttKi 3 1 tm&mwtm&ig. 1 3 

2 tiOM^ntU^li^-^ 1 3*»6«flESnT 
[0 0 2 8] 5 1 £4#;£©«ie<J# U * i7 U*?- H 

jabbm 142 1. ©atte^ 2 3 3&»3t 

*»IRLT5S»U I«1 4 20jS«0*#iSt4i: 
SEBttl 4 2(D®CD7 P D-^*(C^L, 

Tt55g«/j?'j 7. 9 wzh&t&mm-zm— 70* 

3£fU5CiT> 0 3©0J©&3&3t©ayfc:«ffl«fcO/h 

*u * * H»«B*£BJi^©iW[B*©**s 

OW«ttH3 0«i:Rli;T**. **J6«T©tt«[^- 2 

«. tt*©W*W*i:*i*. 
[0 0 2 9] 05 1 ±0«fj£0««*HnJ»T*SS 

3©^&*j*-r. *SJSWT'«. E4t|W)«[-. 
©Sfift iC^JK^^oSStSt^ 2 4 Id J;-5#iS£fiJfflT 
*3fi«, d©«*l ; F-2 4*Jfc*3t5 lfc«fcoT. 7ttf>"fe 
^h©SMT««U. :cD««Lfc«ti?2 4SrD- 
^ t 'J * * H &«Wia-B-fct»«B«J# U ^ 

*. 3tttr>-fcy H©#ttJ:?)»«j|U>Xl 5©HP»tt 
1 2K±T*4i:t*«a*tM. ^HJg^JTfe. 
BrSRM2 2 *4««fcia:^*. «« 1 *». Itttll 3 

1 <h^e^tti|fe#S« 1 3 2 tit)1»fiJtanTV»**« 

*. 3tt>-fey hCRBTBft^ 2 4*»«-r<5.«*l» 

[0 0 3 0] *HJg^JTJi. WSfr 2 4 tCi^#ia«. 
IStt^ 2 4 3ft«E«anfe««©«tt^ 2 4©i£^©*-T 

*«i**«'5»^K:"b. IW2 4icia#SLtt«iii ; f 

2 4#EB$nfcBJ«©«ft^ 2 4©ffi»©*T*556» 
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*. 

[0 0 3 1] 0 B2TSl,fc*Sli60!©»*#Mi 

[0 0 3 2] dO^Tli^'J^^l/^-^H^fli-fe^TCD 

0 7 I1C1C0# 'J * ^ U:*^ K#«t-t;P©A- ABFrffi^ 

[0 0 3 3] ^'J^i7l^^-^K^Bt-feJU7 Cte. "irJU± 
S721, -t;i/T« 7 2 2 i*ftO^'C-t- 7 2 3 IC 
J:-3Tft«I6nfc3t>OK»*«36 7 3 1 . 7 3 2. 7 
3 3#**. -fcJkL«7 2 1 tt*fcajitt©**fT?flsn& 

ADP7 11. 712. 7 1 3 7S^£t^?KoaiLAn 

14. 7 15*5*0, HOJL^ilUTKWaF*©**^ 

tt. tftft$tt£7 3 2©-b;UT«7 2 2±(C@S$nT 

43 o . ifca« i ±ictt*»sa«in-r*«s*R i3i# 
it*a*nT^-6. m&mx&7 31. 732. 
7 3 3 tn^ncomsmizitrnM 7 51. 752, 75 
4, 7 5 5^#iD^nx*5D. t^±«rtiik:t>Kfi* 

ttlC*«7 5 3#ElSftTt>S. SIS 1 OfiStittlR 

*£3 3 #£©^1/^X5^3 2. 3 4. 3 5 let TO 

i73h 732. 733 ^n^tiOm&^^^m 
f 3 2, 3 4. 3 S^n^n&QiHZghftZlt&^ZiiZ 
t t^T0t*5 9 5'C^i»t5;i:A<T'#. 
^£^Tffi©S5M©iag£^L£*-5;L£:&< P CRg 

l/>Xl 5TS^t5Ml ©fiB£if£»j$-t* 

fC. -fe;i/7«fe^7 4 1 I' i-3Tl'-;i'7 4 2. 7 4 

3, 7 4 4±(CB^$tlT*3t3. X^-yify^^— $ — 

[0 0 3 4] B9A-CK:. E6-8T^L/c^U3?^ 

Ax-^^-r. *rtm**£7 3 1 t-#As 
fe«t^7SSB#w^ss^ft^2 o~3 oiM^i/gfi-s 

^.S^tT|fr^atLT©P CRl#ffi/6^$tl-5. f& 

7a-7£0)7 =.— *)>?. Jint|*<jf!'J>7— 

^OilLff^o ^©KfcDja^JW{±^JU^X^3 2 £ 
•fcoTfrto*!. 7 3 1 rt©KI4?§^±^tCjt* 



aT»£©«U6EJiJ*#"3;fcJl*U KOW^ 

•an*, Tftfc-s. smig&igAi&gT-te«ig 7 5 

1 . 7 5 5£|&SIC, tS7 5 4iSfil±©tffi4i 
IT. KttJSttS 7 3 1 ©K»»*+©# U * ^ U 
*^F*tt*****7 3 2 ic«»-r*. ^Cfc^^X* 
^ 3 4lCJ:oTtW»**7 3 2 rt©fjm*£i££ 9 5"C 
* Tri]|l»LK»»tt«*'©# 'J * * U*"^ F©***g^t 

«-ru 3 7*c^Ttas^TtfTS 

7 5 1 £R§® iT-a d tTSWH»**S[ 7 3 1 (CM 

«W#'JS * u*5=- F#*£tt l_h©:/n— :7i«r-&Ljfc 
«*£©*& <H 2 OS3t©3*flaftUl» 1 9 KDiHtl) £ 

stc ««i±©— ^©wwtfyj^utf^FjiHMw* 

tg«3f! u * ^ u-^-^ f £ - s tt-f-r c <t a<x- 

C©t$tS7 5 3 tlfilSIOfll 3 1 i: 
©IWT&tt««*§E£S-&T«W#'J j* 9 V*=5- F 
&£-B-r*3<. £ \ZU>X 1 5 i!l*z>MMyt 5 1 

s««7 5 5 *»«tr*ctT?tasf»*a[7 3 3 tee 

MtngM^'J Jt ? U^-f H©*5»At*. Z\(D£: 
*. 117 5 1 tS7 5 2£BSSl;:-r-£> 

ttis|.jSffi£7 3 1 ca&*KPHg««f>©rn-:7 

1 tffij#$n. Hfi»*l 7 3 2 feS Wi 7 3 3 \Z&Wi 

e,g*aaA0 P7 l 3«kDSM5|-igSt^7 3 3CPCRl: 
i8He*jSE»tS»X-r*. ^©*. B9 CTSLt»I 
PCR&^flifS 5 iCJ;oT2 0~3 0U"-f 

eacfr -5 itTK»**a 733 \zmx^ntzUMmm 

six, ii«-r*i:t**T*a. £7c, - 
tm***7 3 3©J*«;*ftfctm»«£BiRLfc 

». 8«l i&^iia-B-T. S«l±©te©«W#'J?^ 

[0 0 3 5] tt&. @9 A-CTKgBLfc5"f AX^rv 
3 2. 3 4*«ttX3 5 £««MfcttS»fctefflJ;-5LT-* 



(8) 
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[0 0 3 6) HJgffil I I 

JlttER^T**. «T0 10-15 £#RL^&H 
[0 0 3 7) 010 ttsjeRQIiCDft 2 ©§|Jg#iJ©S6<J* 'J 

i^i«StElT$5. ilOti2, 3<h*fJSLT 

^^x-. ummw® i 3 3 1 3 2 1 

io^sss^-^ 1 3^e.«fiEsnrui*. # 

ttttltl 3 lCDgMlete. HM^U^i'l'tf K 
141, 142, 143, 144, 145, 1 

4 6 #BBfi£n3<fc jaaMBfflW l 3 3 ©rtfiBtc 

latfcr^siiiafc^D-^iiti 2 2 i tmm.&i 

fcl***IB2 2 2©-JMRtiftoT^*. # 

9llS«07n-7 (*U^^U*^-H) 4 1. 4 
2, 4 3. 4 4. 4 5, 4 6 LTH£>. 0T-«. 

^n^coya — 7P-y4L 4 2. 4 3, 4 

^K41' , 42' , 43' , 46' LTt^S 

[0 0 3 8) JUM^'J^l^?- 
H4 1 ' , 42' . 43' , 46' !j<7o-74 1 , 4 
2. 4 3. 4 6 fcte£T*i*»3fcft*.*rail*K:il6£-r 

•J * * U*? K£©tt*©gK*SJfc»KJ: 0 JM**>* 

3;ii:£fiJfflLT. 'J * * F**«tt©» 

*©tW£»«©£fl:£. £3t»K*£ffc©ffl«tt#1fcfc , b 
£ lCfl?#T LgSW* »J * £ Kffi ««4K(OaS«: AfR 



«) S fc «4fe twtt |q £gWH«F*l £tt b jfc. 

[0039) 01 lie, 010 I^TSS 1 CD A - A#r 

bbsst. s« i itm&&&t&mm& 1 32. s&ih 

PgRl 3 3 43«fcim«1£Bll 3 1 jj«WJI$nfc*ift-r* 

&±m(omnim 1 3 1 osn:ttgw# «j * * u 

*5 1 KJi*««ttt«yn-'3 r »&J12 2 1 <h«^e<J^: 
teft#J|2 2 2 0-»«aii**»«SnTH*. figftlffl 

1 3 3tc«B*ffi2 2 6CDH. 2 5 CDJIiJ «t 

ZfffiMM2 2 4C0e*^J«SnTUi4. Mtt®2 2 6CO 
JI<i:®flS&2 2 4 COgcO-tn^ncoSffitt "7 h 'J i7^X 

»«*«©tt«£#j6T*±3fc»jsanTi^<&. ifte 
1 3 2 Ktt, 'J * * u*^ 1 km* 
«*fc»j6UTa«w-«fflo-y— sx^ 2 3 1 ©)■*«« 

[0040) . 012 A- 012C tC. Ml 2 CO^SS^JCOS 
Si ©iS&fclflpaRl 3 3©B-BKff®. C-C»fffi*3«fc 
OfD-D»f®OIRM0^^r. 1112 2 &t.mnM2 
2 4 ttmXT*»TT* 0 , Z.<D&&MXZ.9tMfcM 2 2 5 
^SWM&A/T'I/**. *2£-?T®mffi2 2 6 <h®«ffi2 2 4 

2 2 5©*.#3ES»-r*. ffc^. 1112 2 6 <h 

s«®2 2 4 i*asfca«bT*ffiaE*#^.*tno 

[0 04 1) 0 1 0 tC^-TSSl £itfi!!iLfc0 6 - 8 tc 
^Lfe^ 'J y- 2 U*^ K»mr;i/ 7 coSS 1 1 bTg^l 

[0042) 01 3 dfS 2 COHJS^JCDT}? »J £ K 
^StirJP 2 5 1 i^-©^a^ficC)^'D->i7 0^^-r„ EI 
1 4(C^2C9*^J®3}?'J?^U^H^gi-t;i/2 5 1 
CDG — Glrli§:ST. #'J* * Utf? 1 MHII-fcJ^ 5 

OMl S:3t^B«){C«JK-r«)J:t#T#S. -fe;i/2 5 1 

u * tf f **tns»eax-r 

At 2 5 2<h, Sffi 1 ©^SCO^M^ 'J 5t £ U*?- K« 

0tt!bW2 5 3*«g?-&LT*0^BP5 7, 5 8co^[S]tC 
fiTffi^flSSat-r^t^T^S. Sfc-feJl/2 5 lrt±®(- 
«SBJ«@ (0^b^^) #K«£nT*3 9, SSI CD 
»«ttj»l 3 1 tO|Bfctttl6»fct5^t#Tt 

«Uait[«iEttS 2 5 4, 3XS!Ettill 2 5 5, *J}»IslK 256 
^JtoT*0. ^iC^-r^Jlllfie-pT. -9--57.^2 3 
1 *^C9SfttSffiSt)t(CSS 1 CDfi^&SiJ^lTS^ <L 
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[0 0 4 3] 0 1 5 iClg 2 ©HfigtflJ©* US* K 

r. 

[0 0 4 4) i*JI/2 5 1 K»A$ftfcSM5|-W:, 015iC 

[0 0 4 5] ( i ) tmgtt© WAiis-r b&k i com- 
m&mi 3 isrKffiic. -feji/±ffioa?ii*«6i»sicb 

-5. irfc. S«i©§Sttii 3 l <h-t;u±B©gBjm 

3trofA;x©tl2 2 4, 2 2 6 <£»fflS1t\ "T^T 
©f£®i# 2 2 5 £3££&£-tt. mWi 1 ©SB ©ZSSS: 9 5 

[0 0 4 6] (2) 3 7 "C£TiS&£{£T 

[0 0 4 7] (3) Z)g\Z, Sl£l©gJf£7 2-CSS 
STJt#S-fr. £«l©#SffiBll 3 lS^SC, -feJU 

l # u 3? ? ^ f $ is mmm 1 1 & ic i&*r -s . 

[0 0 4 8] (4) t;i-2 5lWS^Lfc^ 
iS^f&JPSR 1 3 3 fpnmM 2 2 4. 2 2 6 ©-tn-fn— 
■3 2 2 5 ©— -pSSMRS-a-, 

'j3i^ix'*f i H»«fli«©— -3*9 5"cst*hbs-b\ 

[0049] ( 5 ) mmtz^-mz&igmtf >j * * 

[0 0 5 0] Sa6«I"CK9!Lfc<!:R)»l;:. 

om&)# U * ? V*5- KO^&tfciRSrtfettJIg 191, S 
trSIl 9 2 36^©»flE*ast> tCMIT, EHXU 
It U * ^ H ©ijg-g- UTtr^gW* U i7 U^- 

f FMi«Wl:^v»TO*. ±izii©iSSSii.W£fi : ?fc© 

[0 0 5 1] HJgfll I I I 

m3<Dnmmt. rn-^ssstist * 1:1* 

1 £}>l^r£>t>©T&-5. 

[0 0 5 2] *H^JIC«k^)S« 1 ©JMt^JBSlftlBr 
-S. US 0 4mmT2 4mmft©^7XHS?:ffltLT 
NaOH (1M) »«EIC«L. 3 0 #|HJ«#ilfcifti*r 



*. i i o*ci sftm^-i? 

tz, n&mmmmzm^TtoA tcr) sr^*r 

-5. )PWJ3nmTfe5. X* /-;U-zrifcr$r-5. 3- 
tfV -> H+i/7D tfjl, h U * h*->->7 >©/E$IC 5 # 

fflmm^tz'&. 5 o%<ojl?$> ;-)imm\z®Mhfz4% 

<D 3 ->/>)-> K*->7d tr;i/ HJ * h + ->->7 >©?§*£ 
l:3 0MSL, BS*}g#r-&. OtiiLT, 
1 1 CCT-3 0#IB"<-* u •> : 7>tiv7i)>ifM.m 
T^SSSlcyj -> F*->S£SgAlxTS1£ 1 
[0 0 5 3] El 1 6tt«3©SIM«fc.k'5*«lT? r n 

©**1 te#5XS«3 0 2©^®ICC r§3 0 3*^ 
*£tt££f;:^©ga#&f[;Bt3 0 4i:ftoW5. -> 
7>^^^'J >^I3 0 5 \z.*K>-7o--7tfi&i£-strc 
:7n-:7£££l::E^T**C:££*|gr*»fc«i> 

ic ww^'j^^u^Kimumfts o 

6 t5<tl53 0 7 CD^n^'niC, ->5>#y:/U >yi3 

0 54^bTIt$nfcyD-y3 1 l*3«ta*3 1 2 tC 

mmnfinybGMxj\'7*n-p$>i o l-eamsnfc 

5 2 1b pi5«fct*6 2 5 b p ©fi£©7tf'J ^ ? V^=f- K 

to o 5 4] ^nsg^Jtct^gisi ©as* saner 

[0 0 5 5] 3s r. C r \ZRX 

T7AS-a — A (A 1 ) ^^7X3 0 2OgffilClS 
ltfflS*J:0!3tf7^3 0 2©^®ICi^^->7>?J«^7 , ' 

u >^ffisufes«©^n- ; en^^)^xtt^r-2). *n 

Jg^l©«fiX©S«t LTC r^5X3 0 2 ©g®©^: 
Il:W;oT5 4nmlf b/c^OM^IISSUito 

6 0 0 nm~8 0 0 nm©7t^ji^tt5 3~5 6 
ofc„ C r t^itA 1 3 0 2 ©^®©±®tc 
t)fcoT^#UfcS«©A 1 IOJ?3tt 1 5 nmOfe© 
SJBSLfc. «f^©^«tt*S06«tRIU-r**. d© 
SS© 6 0 0 n m~ 8 0 0 n mW^Sig^tt 19-25 

&S&£jg&lrLfct>#7;2.e#©6 0 0 n 
m~8 0 0 nm©7tS3M^li«S8 4%T?fe-5. ^1©S 

«oail*T?*ntf, MTtfe^. fctAtf. x;i/^D- 

^5>101 (Mg*5 9 4nm, S)t6 15nm) 

■p««u/t«W3j«u^^urf i H*ae3t7;p=f> (a 

r, 5 1 4nm) ^^\'J -A-^^"> (He-Ne, 5 
4 5nm) Tfiffir* E ifc^SS^T^D-^lcilHi 

[0 0 5 6] m 1 7 (A) *^117 (C) tef£3 ©H 
J6«©S«fc«fc*«|*€:«ggr4*IMSjlH&ttPJ8r5H 

[0 0 5 7] 017 (A) UCr$5 4nmItlf;S 
3 ©HSg«©S«. 0 17 (B) ItC r (CRATA 1 £ 

1 5 nm©ff*-IC|g*Lfc:SS. 017 (C) te&JSig 

*Jl£&;t&^S«©^n^*ni;:-DUT. ->5 ^ zr 

'J >^H 3 0 5 *^UTH5t*nfcya-r 3 1 1 



3 1 2\Z*m*?tyt&m7s)V7*U--5r^>\ 0 IT 
RKSnfcS 2 1 b pi3ctlX6 2 5 b p^fi^^^'J^ 

-««fcTtftffiS*l*Stf£ (5 8 0 nmJU±) 5MfJ<h>g 
ifi^Mft^S-tn-PnjRTHT**. 8»3 3 1tt3 
8 0 nm^S 4 5 0 n mCOSig^^^i SrSt • 
[0 0 5 8] 017 (A) £±51::. **Jfi0!l 

fofc^T— £©S3taift3 3 OWf^nfc, ffeOBB^ 
f>^*SS3 3 0^+MK 3 8 Onirics 

4 5 0 nmCDjSia*tt. t^Tnoffl5ffitC43ViT J bSff— 

[0 0 5 9] 0 17 (B) ^S^SJ:^^, C r tc-ft 
S>10 1 Tga^n^c# U ^ ^7 Utf H^LT^ 

V>£d£:*K*-rs. AlI*IttDNA*RNA*» 
— aSM&»«T*£> 1 0 mM h U X*»- 1 m 
M EDTAi»« (pH7 5) TgiLTL^^Sl 
##5n, A 1 6Ml/tSStt*8K*ffli^RK* 

t^fflfflTt^^lt^W^o 7n — 7<D 

;u^^n-y^>i o l-cwaianfcsEB'j^^u*?! 4 
[0 0 6 0] 017 (c) a^a^Sckpic 

bfcS«Ttt, fiitfeSSX^a-D— ^*>1 0 1 TS 
I$n/:#U^^U^F^lTt^IiSCA« 
©yp-yfeH3EUT^3a:^»»«tOai3t9Sfl[3 3 0 # 

«tJt«LTai3t5*ft3 3 0S«*3rt:«toTA7#UT 

[0 0 6 1] ^nbCD^^^0Jb^^ct-5iC, CrJ 

lT»nm*5 1 0 nni0S$l:, #5XS«4e**b- 
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^^>&<TfcTi, V, Cr, Fe, Co, Ni, M 

[0 0 6 2] #c€fK:, 0 1 8 (A) .018 (B) 

SdtiC^^TRWtS. 018 (A) *5<fctfE|18 
(B) ttBl 6tCSLfc«tt3 0 6 45«tlX3 0 7 O-tn 

fcyp-y(3}*«^nfc5 • *jb**x;w7*d— 5^5> 

10 1 T«»Stlfc5 2 1 b plScktf 6 2 5 b pCD^'J 

0 mM h U X*»S«f«E ( p H 7 5 ) 2 0 v-f ^ D U 7 

[0 0 6 3] 0 18 (A) *5<tr*0 1 8 (B) te 
n<Z>««3 0 6*5«i;tf 3 0 7 S\ ftlfno^^J/: 
^Tl/- If— — >^ (5 14nm) £rfxtV S3t 

iffi (5 10nm-5 8 0 nm) L^^^^tc «tt 

tH*tlSffi»at3ta«»#&5R-r. 3 3 5 ttffi#St5t3fc 

s*S"r*x*o, ««3 o 6*5«ttf 3 o 

3 0 6©*1 0 5 3 nmOYAGl/— 0 mW (X 
#yF85nm) T7*t->m. HI 
8 (A) Ttttt»3 3 6l:StJ:5l:, X** — >^!fe 
<^ffi3* ®5t9S tiYAGU-if-l:J:^X4t-> 
£f<0»te 3 3 3 Tttffi**S3t3i*3^tt 1/10 KffiTL 
Tt^fc. f§*£3 0 7tco^Tf4» «J*SJt9SK3 3 5, 
3 3 6 tfclcgffctt&l^. 

[0 0 6 4] 0 1 9^*HM^JtCcfc-5# , JX27l/^-^H 
BTW. 

[0 0 6 5] 3 4 0li7-A-©I/->T»S. 34 1 
^3 4 2tt*«ltD««3 0 6 ^:3 0 7T»?ILfc#>J 

*^tl/->T$.^) e *n^tl» 521bp<h625 
b p<Z>A> H**§HBSf(C31totlTU^, 3 4 34BJ:L^3 4 
4H SSlO®JS3 0 6^ 1 0 5 3 nmOYAGI/- 
+f- 1 OmW (X#y h%5 nm) T7 + t^>yL^c 
»oa«l©a®©«Sf*«rlliRUPCR-it*BL^ PC 
Rit«K*«r 2%7*P-7mMlT«U;fe 

- - — >X -^-3-4 -3 -i^4i 5^2- 1-b -p-<© 

A*>K*^tttc*ttl$n*^ U->3 4 4 Cite 6 2 5 b 

««*PCR*t«Lfc»«*ICttYAGU— tf- 1 0 m 
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W (7#?M5nm) T** vni^Lfcffii^ 3 0 6 

6 <=> «fi«$ nfc # u ^ v * =i- k (?) t x i, ^ z 
too66] mmm i v 

±.&<DmMM I - I I I tf&Kl *«s|tBT*ofc©fca* 
[0 0 6 7] B2 0*J:tfB2 ltt»4<0H«09TSU8 

[0068] 4 o lttaa^Tfeo. ^^7.ao«^©^a 

i&te©*ffl§-C&*>. 4 12llfiT£t), d©l*lffiS::H 
4 l 3#16SnT^*. £a*MBiB0&Ktt&M0£ai 

M«««4 14.41 5*»E«**XT^*. 'J 

h'IIi«4 14, 4 15, I'li. =&8IJ£@ 

ifcffl^ 4 0 1 ©fl.® !;:«■?—#■- 4 l l 

[0 0 6 9] 022 tiam*; «j * ? u*^ Fffimmmz 

7 d - ? & m 5£ t z tz m> © m m © m & n m t & b t- 

[0 0 7 0] £NE. H2 lT*Ufc«k-5K:ra^R«lca 

4 i 6^trttioii^i;4-?>t. -t^ftgfijg 
«*««o»J8t*4 o lrtic^x-ra. -r*i«rtfi 

ISX7f?+->S4 1 6 0&*JBt5*SB*7 5y*UE«|iL 

^£*trtm*M»4RJS«T**;MciMf4 0 

[0 0 7 1 ] ^^©^MWCckOlftft^^©^ 
B 1 51^^1-0^1^ 1;t*-5©T. aaBJtt=tB&f a. 



[0 0 7 2] B 2 3 \tm 4 ©HJS0IJ©* U * {7 I,*?- K 
#ftt3£B©£#:#lJ&£*-rBT£>5. 4 3 ltttfiU** 
U^KfrBt^&v^-^TifcD. F»gg|5iCB2 0*3«t^B 

2 1 TlBBJLfciiffilf 4 0 1 tim%-2&tVT^Z>. M'g 4 
0 1 on«ttHBtf^9S4 3 2, 4 3 3 tCj£££nTV> 

a. §S4 3 4 fcfiyesnfcttisHS*, ^§§435 ic« 

X77^JL-^4 3 7 £iliSLfcgggW<-fe 1^:7^4 3 8 \Z 
ioIIK^n, #>/4 3 9(C«toT«3^»^gB4 3 

Jg#l©g@©:3 > h D— ;i/*5«tyCS»^«&^&$:fiSL' 

3 ij:omta^ ntzmmi-i. anrtt^au 3 3s»iftL 

T. PCR*B««5©»fflS^ r o-fe^4 4 l'vjSSn*. 
3>hn-5-4 0 0tc«SH©«-SS^e.igJS^7 J — ^ 

«t ZJC^TOtftBJ J; o T SMt«36«#a {csist? # 

■5. 

[0 0 7 3] B2 4«^4©H^J©#'J^i7l/^H 
7>gt : &> J 3.— ;i/4 3 1 ©B-BtefM^^-TBT*^). ^ 

5?i-;i/4 3 1 rtjctt, 8^4 0 1 <D<gm.izyt&*&x-r 

^7tiS4 4 2. mW4 0 1 0#«W#'J^^U*^H*f 
*«*K:»*£:bTH— ^-2/ttO«ll»«4 4 3. Sffll^ 0 

©•7-* — 4 1 1 £&fcbT ^Jt^W^n— ^4 4 4*5«fc 
^«fflir©SSSr^tti-ra^t±S7'D-^4 4 5 3&^yiJtC 
ElSnTlJ*. *Jfc, liVtt-&flS4'3 2. 4 3 3 f*3 (C 

«fn-enti4 51.45 2*iiH§$tiT*5D, aas? 

4 0 1 rt©tt»jSF*rtt»s*«j§cibJcj:-pTia«-r'Sj: 

tA^T^a. Sfcm®=i^^^4 5 3lCi-pT«I i i : 4 0 
l©f*3ffift®4 1 3 fC«te*-^A*Ct*<T€> cntC 

[0 0 7 4] B2 51JI2 4 iC^LfcllSg^l©* U ^ 

a. *«T«»*«J5liJ±B 2 4fc:Slxfc|ll6«tR|UT 

»Xt5«*I*»»4 7 1 lcLfc<kJ15*«ftft:*. B 
2 3 CSLfct 1/^7 4 3 8 &I»t5 i tT, 83^4 
0 1 |*3(C^>^ 4 3 6©i5t#^©^?iS4 7 1 ^ALfe 
8t. I77^M4 3 7 SiliabfcS«fc«tt>T«E*4 

{s**Tjsi-&. mm 4 7 itf*(Dmt&&m?£.?iz? 

-5. $i\z*) — 9 4 & 1 . 4 6 2 £M;ifc3-B:5Eg&iE 
4 4 3 ICj;a^m%^{Cctc.TSg?iL^ffll : 4 0 1 1*3© 
^»^3E^-r^i:T . Mfig4 7 1 ©{Jg*tgHbL/«t^«t 
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J^T. 'J-?A;^4 6 1 . 4 6 2£gfli;, 177^ 
W4 3 7 $iliSLfc$^lrJ:oTfK?S4 7 1 £*fflH : & 
£gfl4 3 3 STjf LffiL«W#'J J5^U*^-H*iaiR-r 

U*5=-Kli«««T»*fcJ6. fit. iOMMOflS^ 

431 ft<D&mm4 4 3 K«t*»»r»s»t bfca*. tnw 

tft'J * * KJ«*«tf£#£«"5##©-o©Rfc 
«*ffl^*»^|-t>. ««£»***©«*. HiRjJJffl* 

[0075] 12612124 iCTKLJtHJg^JCOtfi 'J 3* £ 

•5. ##lTf±> *ffl^4 0 1 WrtS5{CSJte.tlfc3tS4 4 
2. JtHi[4 4 3. mk\HfU-ZfA 4 4*«t^*Mftttl 
/D-^4 4 5^tKL. cniC«t)*3tt***«flf4 
0 1 CDttffl&fcRttjfcfcOTr**. rfc*)*. HJgflll© 
SQfi«T**B 2, 6 tC^r*itT-S« 1 tCft*.T«fflif 

4 0 1 £fiJfflLfcJBT&&. Lfc«bT12 0^i 

5 CO^-^TjkLTz. 

[0 0 7 6] ifMS4 3 2, 4 3 3 C:J**Snfc« 
140 1 *P-;U4 4 6±-C&MtSH:, ZttoU>Xl 5 

ut*'T#5. £©Ef, ««F*R«*|SjtlHE-r-5^i: 

©T*a«tjfttrnH. ffl«rt©n«w*i«3©«w«^#; 

©#U5t£U:fr^F©ilf UD^ L-lHl iR-TS 

[0 0 7 7] 0 2 7 t±0 2 6lC^bfc*^J©#U?i7 
H^BI ; Ev 5 i-;U4 3 1 OgffiliStBT* 
-5. #W±. «B?4 0 1 ©^-aPJC^XSRttfcfeOT 
&-5^ICOV»TJ±E2 6 t^UTfcSri*. flMfrtSPoa- 
gt£K)# U JSC £ 1/*^ HM«««lC»Wfc t RI 
-^fe*^ i S^SI5lcSHHLfc^^3.-;i'4 3 1 <hUT. 
'tl<&*ffl*4 0 1 CStTl/- )VA 8 1 ±&&W)-£ J &Z> 

[0 0 7 8] HJS^J V 
ifEUffi^J I ~ I V(C*5^Tt±. SMtP'J^^ 

**e»»*©+fc**»^T*-afc*«. #jWJte. m 

*SJ^«#'J * £ Is*? H*"&trK»»«©«tc*tt>fc« 



fc*ll&©ttR. a&Stfc £©!****#*;:*:*» T# 

•So 

[0 0 7 9] 0 2 8tt*SM6«©a*R*£jK-rBT* 

•5. 

[0 0 8 0] H±S«Tfe0. -^©SBtC, 9t<D9ffiM 

1 lri<JBj5££ftT<^-5. 5 2 1ttD>hD-7-T$ 
0. «MJR<J^^U*5=-I«it«**5 1 1 (C«Bfl§5 6 1 

ft«iiiasrafc»&fc. ftt«m*S5 i i©«it. s« 

1 (C»|p]LTR;tte»nfe^ifettffi5 1 4 tOH^SSiE* 
*W±3*«Et!«S:EP*irr*. 5 2 6 l±lSSit&-5V^±3£dft 
a«*W»Db$>«>^l±S*rsfc8«>©SiSlHlK. 5 2 5 
teg^-ry^Tfe*. 5 12»±^JU^X^. 5 13 

^tcjfi^LTS« i rtcift&inTv»*. 5 2 3 t±ia 

*W-«*J:tf«»»T»0, iaSt>lJ-5 1 3©fl^ 
ZXtlTZttblZ. '"Ul^xjr?- 5 1 2 (C«fc 0 , 

'j ? ^ u*^ 1 K»ai*«sa3t bx-t©sBtffia** 

Wflt*. £©**©fi«SIW»-r*a»tt3> h d-5 

-5 2 i^e>©m^tcj;^. 

[0 0 8 1] 0 2 911^2 8T-i5JBJLfcS*:S^*i^O 

J£«©S#t»J5££^-rET&£>. 0 3 Ol±0 2 9TlftBJ 
L-fc^Ml-fe;U©A-AWfiB*zprHT**. 

[0082] 54 lraTpy^u^Ka-m-fe^T* 

0. 5 4 2 4o«tt/:5 4 3 t±K**SA@*S«l;ZKSmSEffl« 

©rttffcttH 3 o -St. *«i±i;:awM*ys 

a, K»»A*5 4 2a»s#Asnfcim8tt**w# 
u*£u#^F»*s*fcw<fca£>©««5 5 1. 55 

2. 5 5 3. **E5>jan. Cin5fcElB*««Ett 

[0 0 8 3] ■RV7.'7l'-*3-YftM J £)VS 4 1 ©F*gg|5{± 
H2T»Wbfc©(tRltJJt^*TE«T#*. r&to 

ffrCS^l <&M#)U>X1 5©^$*IC^tLTSiatC 
Ell. S5t««ffl3t»l 6*»5©ibiSit*A>K/'«^ 
7^Jl/^-l 5 1, ^^O-fy^S^— 1 8 l?r^L 
TttmVyX\ 5!Cl^^-r^)«. M»l/>X'l 5tC^^$ 

# >j ? ^ u^-^ h 1 1 "b icts* isfzmyt&mzmm-z 

n. Stiig^nfc«^fe^t±. S«_h©#«^©^D-7 
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[0 0 8 4] -fiSHC. «fflflg«»Dl»r-5Cl<t{lJ:DiBflaK 

#U 2 9 5*C£T_h#£-t»: 

*©««K&*fflflg£iaigLXFtyg#l£ 

— «j * c v*?- h *y D-^tcjf^-r* z. £&-c 

[0 0 8 5] KTfm3 1 (A) -03 1 (E) *5j;tf0 
3 2 (A) -03 2 (D) €r#giUT*H]6g^Jt-«t-^T 

[0 0 8 6] ST. jfc*IW©^:*>a*S«~F*-&. 

.tsfciwra. 031 (a) tags 1 

U^i7U^-^K««^5 5 1. 552, 553 

a i 0j£3mT^3*M££j£-rET?&£.- 03 1 (B) « 
#U7^1/*f KfrH-fcJl' 5 4 1 tJfiliftKI**<-feJH^{C 

#A^n^At5 6 1 imm. 1 o*ffi±t*aiLT^* 

KitiS«5 5 1. 5 5 2. 5 5 3 C9««<h«ffi 

5 1 4£C9rat;:£«E£«&EPlinU SJfili£5 6 

15 14 U X V K»«fH*0*«IIIH= 

bTttJ^K^ 1 kHz £Ut. 1 0 V/mmH±*lt b 

031 (o tt558sm«ic«k^Tejfa5fca<8SM#: | j 

^LfctaM^lK^-fe;U5 4 lrtfcfcAf*. 0 3 1 

(D) tttriK#lStC*fLTiii^SJt;-t^ajfil^ (HIC/N 
7?>y^Ufcfi«5 6 2, 5 6 3) ©#-#SI^$ 

U Cl©t#StgSffi(DfiStt4'CggiC?&aiL. IfflSg 
^©m R N A^W»*«v- # -£r[IC <t (C «fc o Xg 



KM &fli*<Z>{£BettttS 1 9 iou*iij:t)ras-r 

Ort***tt»»«E4'lcaill*-&-5^i*«m**. 0 3 
1 (E) tt#«*CB£2ftfcBjfeJ*©'3"&e*tf*5 6 

<p <d fH &m & m. o m t z. 1 a^m* * . 

[0 0 8 7] 03 2 (A) tt«W#>J5i^U^K«* 

6 i 6 \zyn—zT6 7 i ^is^nxust 

$i£Srr0T&£„ 0 3 2(B) tt, JLizEcDJ: -5 \Z L 
X. KM3SM&6 1 6 K Sit* 6 6 2 56tR§|Sn. MX 

M*««&1 6lC«9ISnfc«. U d 

ffid«Bli4a±TS0. pH5 4tlTt:t5rtTie 
K#8r-3lMMftf« jE <t * 0 , # «J * * P H #J$t3 * 

56<fflS5*fc«)T?**. £©«fc?fcpH&#TT^JI/3 L jL 
1 2tC«toXM«^«t6 1 6©fiK6±W\ SifiL 
^<&««-r^o •W^UJi^l'^KMttlR* 
6 1 6<Dm.&&m&. *HaT*B©Sffi5 1 4<£r^®t 
•T*i, zHUp?^U^K 6 6 4 «M*^6 1 6 
* 0 . IBM 6 6 3 ttfcflSjTfcSffi 5 14 CDMJCfl^:^ 
03 2 (C) tt. #U^^ U^-^K 6 6 4*5 

i^ias6 6 3 3&«*«ac»K«kD»»r*« : J i t«ta 

8<JlC^-r0XS-i.„ C<0tt«T*»rt<O»«E€:3Sjl(|-r-5 

[0 0 8 8] iJ^tC. «W#'J55i'U'*f i HM*fiH*flD« 

*t(p]-r-5>«©5 1 4£&§®£-r&<h. ««« 
^6 1 6±T/D-76 7 1 !Cig-&LfcSe<)^ , J^^ 1/ 
^K6 6 6««^6 1 6 ±^38***, ttVlifr-otZ 

X. C05^p©SC^flSS:lHlJR-r«t, 6lfili^6 6 2 4 l © 
jPU^^U^HOrt. 7a-7 6 7 1 tfe<&Lt£frr> 
fzhCV&mi&tp (C|51iR-r*^i*<ttS5l5-5. 03 2 (D) 
fct. 7^0-^6 7 1 l3fe-&L/«cA^it# , J^^ 

[0 0 8 9] 4$S©SM^'J?^L-^-^HM« 
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[0 0 9 0] — "^©aj|iiS*^^tiT*^JII*<*TLfc 

& mitt»c*cDajiii3»ic(*^TRiu^0*tn«, km^ 
[0091] «w#u*^u*^F»«««t<0:/ 

B Sffl a jfcS * COm R N A O^S * ftSt £ ^ 1 1- 

[0 0 9 2] ^^5/u> C©HJEftl^Slfti»(Cl8&"r* 
ffi M com fi§ t c -d I i T fir A t> © T $> d t tt W -5 * X' t> 

[0 0 9 3] 

[Hi] *«B8©3RU^^U*^-K»«i*ft*3J:^SB 

B & KWt & * ^itfcf&SO 7 a — 0 T ^ - 
[0 2] *%0jcomic7)|ISE^Jc7)S*1f«^^T«S:0 

[S3] mi<Dmmm(om^±<D^<Dm^M^k-r^ 

[14] SBl(7)||M«©S«±©«F3t©«***D^^ 
[0 5] Sl<©HS6«l©S«±©«P3tO««S:JP^"r^ 

[0 6] mi<Dnmm(D^)^^uir^Y^m^L)^(DM, 

[0 7] |6TiUctWA-A»iIiTS)^o 
[08] i 6 T^U/ctJl/OB - B Kfflti^o 

[09] A-c\t^m<Dmi(ommm(omm^my'a 

[0 10] *%Bjco^2^^JOgM# , J^^U^-^ 
HM olffi 1 <hlgf*)# U * £ l/^-^ 1 FfflSWl 

[0 11] 01 0 IC^-fSl£l<9A-A^®0£^-fo 

[012] a - c \zm 2 omgw^ss i oas^J!®gp 

13 3C0B-BW®, C-CB9rffl*5ct^D-DWr®^)BT 
[0 13] m2cDH^JC0^U^^U^5 1 H»@|-iz>'U2 



5 1 t-tCOm^^SOya y £70£^T, 
[0 14] ^2cDS^J^# , J^^l/^"5 1 H^SIir^2 
5 1 <DG-G8fr®0£*To 

[0 15] »2<DjlSfi««)# , J^^U*5 1 F»IIHr^© 
[0 16] *«9B©*3©*afi«tJ:*a«lTrD- 
[017] (A) *>S (C) ttJB3CD*«6«0*«»Cct 
[018] (A) , (B) tt«3 0*iffi«^J:«*«fc 

iotra-7i:aasnfc«n*'j ^ f** 

[019] *St««l^i*— *«# , J^^l^*5 L t 4 0» 

$>Z>o 

[02 0] m4oHj5g^JT^ffl'r^^«ffle : (D^®0Tfe 

5. 

[021] %a (DmmM-emm^z sotoa- am 

[0 2 2] 1/;*^ FJf«^t3ya-y$r 

[0 2 3] «4^J6^J02R , J^^U*5 = -H^I«I3SB0 

[024] m4<Dmmm<o# ) j*?i'*^\ i ttM : zv^ 

—)14 3 1 cDB-BKoS£*~r0~Cafe£o 

[0 2 5] 0 2 4 tC^Ufc^JEWI^'J^^ 1^*5=- F«* 
gi^> ? ^-;i/4 3 1 ^»]^^t@T^^o 

[0 2 6] 0 2 4fcSLfcHiE«<0# , J:*i7 l/^-^F^ 
g|^v ? o.-;i/4 3 l(Z)W?:^tiTS§o 

[0 2 7] 0 2 e^SUfcHJEW^U^^U^F^ 
m^zyzL— ;i/4 3 1 ^WI^itiTfe^o 

[0 2 8] »5©llli60yo**B*S:St'BI"r?*5o 

[0 2 9] 02 8Tttt^bfcS*SS^r^#U^^ I/ 

[0 3 0] 0 2 9TRWb&4MK-fe;K^A-A»fffl«:^ 
[031] (A) te0 2 8 LfcS«<3&HlC«W 

0, (B) tt#u^^u^F»«i*;urtf-iiii*ti»^ 

TBU (C) ttSJSttflttlcioTajlaWs^SW^'J^^ 
BSn&ttffi&S-TBU (D) tttfiR*K«Cj*UTtfiflc 
fcttliSSTBU (E) tt«W#U*£U*^F»£«: 

[032] (a) *z UTt^^ffimm®.?)— 
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mznrzVtm&TKTm. (o «#u^^i/^-^K*3j: ©as, 2 

KWicsta, (d) is^'jjtf ^ 33 

niicio^sir-s^^isscwic^-r^T^^. 2.45 

m^comm: f, 5 1 

l-SS. 13 1-»ttti. 13 2. 7 1 

2"-M£«ttf&ft£tt. 14, 14 1. 142, 14 ±«, 7 

3. 1 4 4, 1 4 5. 1 4 6 -ttgMS£flttt. 1. 7 3 

®U>X, 1 5 l-A>K/U7-fM-. 152-1 

5->->3>7^;U^-. 1 6-&}fcfc*flbtiE. 17- 52. 7 



18 1. 1 8 2— y< ^D-f ->i75^ 
3-5^-, 19 1-tttB». 19 2-#*r& 
1 -ftflftiRJB. 2 2-ISri^I, 2 3. 2 4-ft 
j...^ — ^-^ 32< 3 4, 3 

-Jfr3W£. 4 1. 4 3. 4 4. 4 7-SSJtC 

. 4 6-^:t£±l;:HSL;t:^-yrf;*^7^;^-3 : - 
•••^iy^^^ , £. 7 -tt»fl*H»;k 7 11. 7 1 

7 14-JL. 7 2 1—fe^ 
2 2--fe;PT«. 7 2 7 3 

2.7 3 3 7 4 1 -ttlfe$H!-fe;l'« 

7 4 2. 7 4 3. 7 4 4-HK 7 5 1. 7 
5 3. 7 5 4. 7 5 5-*ffi. 
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